Procrastination is the tendency to postpone an activity under one's control to the last possible minute, or even not to perform it at all. This study examines procrastination regarding completion of various parts of a task, each of which has a different deadline. Whereas from an attention economy perspective it may be better to complete all the parts at the earliest deadline, the human tendency to procrastinate results in a delay of the parts that have a later deadline. Data was collected at an online discussion board about the behavior of 120 MBA students. Their assignment included an individual part with a specific deadline for each student and a collaborative part that the students had to complete by the end of the semester. The findings suggest that usually students tended to perform their individual task on time, even when the assignment was voluntary. However, the collaborative part of the assignment was delayed to the last three weeks of the semester when the assignment was compulsory and was not completed at all when it was voluntary. The paper discusses the implications of the findings regarding effective time management of collaborative tasks in online environments.
Introduction
Procrastination is the deferment of actions or tasks to a later time, or even to infinity. The word itself comes from the Latin word procrastinatus: pro (forward) and crastinus (of tomorrow). Procrastination is very common and takes place in everyday behaviors. A wide array of studies link procrastination to personal behavioral factors, such as lack of motivation, deficiencies in selfregulation, external locus of control, perfectionism, disorganization, and poor time management (Ackerman & Gross, 2005; Phillips, Jory, & Mogford, 2007) .
Procrastination has been widely studied and there are many academic and practical guidelines on overcoming procrastination (Van Eerde, 2003) . This study contributes to the research literature by examining the impact of online collaboration tools, which enable all the participants to see everybody's progress in completing their tasks, on procrastination of individual and collaborative tasks. Another aspect that distinguishes this study is that it is based on measurement of actual performance and not on subjective selfreported data. This research contributes to the informing science transdiscipline (Cohen, 1999 (Cohen, , 2009 Gill & Cohen, 2009 ) by examining the impact of a collaborative information system on the Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission.
tendency to procrastinate individual and general tasks. Beck (2000, 2001) argue that the scarcest resource in modern organizations is attention. Individuals are overwhelmed by ever-growing incoming information and requests for their attention in their private as well as their work environment (Geri & Gefen, 2007) . Since individuals have to decide on their priorities, and rationally decide to defer some tasks, procrastination is not necessarily a negative phenomenon. Chu and Choi (2005) distinguish between two sorts of procrastination behaviors. Passive procrastinators are paralyzed by their indecision and as a result fail to complete tasks on time, so this is certainly an unfavorable behavior. However, active procrastinators prefer to work under pressure and make deliberate decisions to procrastinate tasks, nevertheless, they usually complete their tasks on time.
Procrastination is wide spread in academic contexts, where students are required to meet deadlines for assignment completion in an environment full of events and activities which compete for the students' time and attention. Student syndrome refers to the phenomenon that many students will begin to engage themselves in a task just before a deadline (Ariely & Wertenbroch, 2002 ) . Studies conducted in academic environments found that procrastination affects 46% to 95% of undergraduate students (Gallagher, Borg, Golin, & Kellehr, 1992; Janssen & Carton, 1999; Kachgal, Hansen, & Nutter, 2001; Özer, Demir, & Ferrari, 2009 ).
Nowadays, business environments, as well as many other organizational environments, enable collaboration of a group in writing all sorts of documents (Tapscott & Williams, 2006) . For example, a manager sends an e-mail to five workers and asks them to complete a certain document by a predefined deadline. There may be specific requests from each individual with regard to certain parts of the documents, and usually everyone will be requested to read the document and comment or correct mistakes. The traditional option for such a task is that one person will be responsible for integrating the writing. A more current option is to use some sort of collaboration application. So, the document draft may be posted on a wiki, an online discussion board, a shared network server, or any other application that allows the group to work together. This study examines whether the use of online collaborative artifacts, such as online discussion boards, affects the tendency for procrastination.
Methodology
Data of actual performance of 120 students enrolled in an advanced elective MBA course at the Open University of Israel was used to examine procrastination in submitting assignments to an online discussion board. Most studies on procrastination (e.g., Ackerman & Gross, 2005; Ariely & Wertenbroch, 2002; Lavoie & Pychyl, 2001; Özer, Demir & Ferrari, 2009; Phillips, Jory, & Mogford, 2007; Van Eerde, 2003) are based on questionnaires that are filled in by the participants. This study is based on actual data extracted from the discussion forum, including dates of submission.
MBA students were chosen as the research population because they usually work, and, therefore, there may be similar traits in their procrastination behavior in work and learning situations. Thus, the findings of this study may be generalized to business and other work environments, although one should keep in mind that people behave differently in different contexts. A punctual manager may be at the same time an MBA student who never submits an assignment on time.
One of the course assignments required the students to find an up-to-date article in a newspaper, either electronic or printed, that is related to the course themes. Each student was assigned a personal due date, in a different week during the semester. The list of students and due dates was published on the discussion board. The students were asked to analyze the article, according to the models and concepts learned in the course, and to upload the analysis to the course online forum. In addition, each student had to write at least two comments to other students' analyses. This part of the assignment had to be completed by the end of the semester. Repetitions, in either part of the assignment, analysis, or comments, were forbidden, so the students had to read prior posts before fulfilling any part of the assignment. Although the students had to write the comments to their peers' work individually, the second part of the assignment is considered collaborative because the students had to rely on their peers' work and refer to it. In that sense, the task was not trivial, because on the one hand, they had to demonstrate their own contribution, but on the other hand, it might seem uncollegial to elaborate the discussion in a way that undermines their peers' analyses. Furthermore, the purpose of the second part of the assignment was to engage the students in a voluntary discussion that presumably would promote collaborative learning.
This assignment was conducted during the years 2005-2009 in seven semesters. In the first two semesters, the assignment was voluntary; however, in the following semesters it was compulsory. A one-way analysis of variance (ANOVA) test of the students' final exam mean grade showed that the levels of the students in the two first semesters (F=.081, p=.777) and in the following five semesters (F=1.700, p=.161) that were included in this study were homogenous. Therefore, the students were assigned to two groups: voluntary and compulsory.
This research examines the difference in procrastination when the assignment is voluntary or compulsory, and the distinction when the individuals have a personal due date (in the analysis part of the assignment) or a general due date (in the comments part of the assignment).
Procrastination was measured by counting the days between the submission day and the due-date.
If the assignment was posted on the due date the delay value was zero; if posted before the duedate, the delay value was assigned a relevant negative number, according to the number of days remaining till the due date; and if the submission was late, the delay value was a positive number of days, according to the delay.
The second part of the assignment was to post two comments to other student's analysis, in which they could illuminate some other thoughts or expand the analysis in different ways. For this asassignment a general deadline was set, at the end of the semester. An interesting fact is that in the voluntary group, none of the students posted a comment, excluding one. So they took procrastination to its extreme -they didn't perform the second part of the assignment at all. Because of this fact, the examination of procrastination in the second part of the assignment was done only for the compulsory group. Table 1 presents the students' demographics and descriptive data regarding the delay in submissions of the analysis assignment and comments assignments and the gap between posting the first and second comment. The average age of graduate students at the Open University of Israel in 2008 was 34.5 (SD 7.9) and the median was 32. The graduates average age was 37.0 (SD 8.8) and the median was 34 (Open University President's report, 2008). Of the 120 participants, there were 73 men (60.8%) and 47 women (39.2%). The general graduate gender proportion at the Open University of Israel is approximately 50% men and 50% women. No gender differences were found. Percentile 75 _ 15 * A negative value indicates that the assignment was submitted before the deadline.
Results
As explained, the assignment consisted of two parts. The first part included searching an appropriate article, analyzing it, and posting the analysis on the course discussion forum during a specific week, so each student had a predefined personal deadline. This part was actually performed by almost all of the students, excluding four students in the voluntary group who did not perform this part at all. However, the nature of the procrastination was different for each group. Table 2 presents the frequency of submission delay of the students in the voluntary and compulsory groups. Figure 1 shows a histogram of delays in submission of the analysis assignment in the voluntary classes, and Figure 2 describes the compulsory classes. In the voluntary group, the delay in submission was longer than in the compulsory one. In the voluntary group 71% of the submis-sions were made by the due date, whereas in the compulsory group 92.5% of the assignments were submitted by the due date, or the consequent day. Those in the voluntary group who were late postponed their submission for longer periods, even more than two months behind the deadline. However, the late students in the compulsory group completed their assignment within ten days. There were no findings regarding gender differences in procrastination. Other factors, which have been analyzed without significant findings were length and grade of analysis. It must be clarified that no penalty was intentionally given to procrastinators, even if the assignment was posted long after the due date.
As can be seen in Figure 3 , the submission of 45% of the comments was done in the last two weeks of the semester, and 16% even after the end of the semester, most of them a week later.
Even students who posted their first part assignment at the beginning or middle of the semester postponed the submission of the second part. Another interesting fact is that 35% of the students posted the two comments on the same day, and, if the definition of "same day" includes also the following day (because the students often post at night, when the date changes), the percent of students posting the two comments on the same day rises to 48%. This can be seen in Figure 4 . 
Discussion
The students' choice to separate the personal analysis and the comments posting demonstrates that they referred to each part of the assignment as a different task. These students had to read the analyses of the prior postings before submitting their own analysis because no duplications were allowed. In these cases, it can be reasonable to perform the second part of the assignment immediately and post comments to those analyses read, but they have not. On the other hand, in each week of the semester more analyses were posted to the discussion board, so the student had more choices of subjects to which to respond, as well as more knowledge of relevant theories and frameworks. This may be viewed as a justifiable reason for procrastination.
It is important to emphasize that the posted comments needed to be unique and meaningful, and since the initial analyses were generally very good, the students were required to elaborate and find less obvious aspects. This leads to a deduction that when using a discussion forum to post the assignments, the procrastination occurs in the preparation stage of the task and not in the posting activity. It means that when the student prepares the appropriate comment, it is posted immediately, due to the fear that another student will prepare a similar comment to the same analysis. This conclusion is strengthened by the fact that in the first part of the assignment there were some cases where students posted an article with a note that the analysis will be posted later, and they asked the other students not to choose the article's subject as their own analysis subject. Nevertheless, in the first part, each student had a different week to prepare the assignment, so there was less risk that another student would choose the same article; therefore, they could procrastinate the submission until the end of their assigned week.
There were no findings regarding differences of behavior depending on gender. This correlates with some studies (Kachgal et al., 2001 ), but not with others (Özer et al., 2009) , maybe the differences can be attributed to culture or age differences of the participants in these studies. It also correlates to the observation that there were no social interactions between the students, because gender differences tend to emerge in online discussion boards that involve social interaction (Gefen, Geri, & Paravastu, 2008) . The students' attitude toward the assignments was forthright, as a task that must be done. There were neither discussions nor debates, although the instructor of the course tried to stimulate students and encourage them to interact by posting focused questions. Just one case of student interaction happened, when one student posted an article one week before he had to. This raised the anger of the other students, who were concerned whether there would be enough articles for everyone in that particular week.
Student task-oriented attitude was also found in prior research, e.g., Chan and Waugh (2007) who studied student participation in online activities at the Open University of Hong Kong. American Graduate Management Information Systems students valued reading their peers postings but assigned lesser value to replying to other students' messages (Levy, 2006) . Beaudoin, Kurtz, and Eden (2009) found in their cross-cultural study that Western students attributed less importance to online relationships with peers.
The finding that in the voluntary group the students did not perform the second part of the assignment can be attributed to procrastination (Ariely & Wertenbroch, 2002 ) . It can also be explained from the attention economy perspective (Davenport & Beck, 2000 . MBA students are usually very busy and do not have time to engage in voluntary learning activities (Geri & Gefen, 2007) , so they adopt a satisficing approach (Simon, 1957 (Simon, , 1971 , and complete only compulsory tasks. Even instructor encouragement may not influence their behavior (Yang, Yan, Tan, & Teo, 2007) . Moreover, this demonstrates that the behavior of the students determines norms of conduct. When students saw that others in their group did not post, they followed track and did not post their own comments.
The participants of this study were MBA students toward the completion of their studies, so their behavior and performance may be different from those of other populations. There are some preliminary findings that require further research. It seems that the behavior of the first students of each group when posting their assignments defined norms for the whole class. For example, if a critical masse of students posted their comments early (about 10 comments or more) it encouraged the other students in the group to abstain from procrastination. The sample size of the current study did not allow such an analysis, so the issue of social influence on procrastination tendency in collaborative forum assignments is suggested as a future research direction.
No significant correlation was found between the grade of the post and the time it was posted, as well as between the post length and the time it was posted. As indicated, there was no penalty for procrastination, even if the assignment was posted after the due date. Most of the response postings occurred within the last 21 days of the semester, so it would have been hard to find qualitative or quantitative differences with regard to the submission timing. Furthermore, since the postings were graded according to their quality (as opposed to points earned just for the posting), students would be expected to contribute meaningful content. Although it seems that there is no correlation between the quality and the timing of the submission, further research is required to substantiate such assertion or to identify factors that may have influence on the connection between procrastination and quality.
Conclusion
This study examined procrastination in the context of completion of various parts of a task, each of which has a different deadline. In the conflict between attention economy efficiency and the human tendency to procrastinate, the findings indicate that procrastination tendency has a stronger effect on human behavior than attention efficiency considerations. The findings also demonstrate that people will be usually more punctual in their individual assignments than in general collaborative assignments. Besides assigning specific individual deadlines, effective time management of collaborative tasks may require division of these tasks to a few interim tasks with several interim deadlines.
This research contributes several notions to the informing science transdiscipline (Cohen, 1999 (Cohen, , 2009 Gill & Cohen, 2009) , and their theoretical implications should be further studied. It introduces the potential application of collaborative information systems to reduce the tendency to procrastinate individual and general tasks. The empirical findings demonstrate that the ability of all the participants to see everybody's progress in completing their tasks encourages them to adhere to the schedule. Thus, even if people do not collaborate in the actual performance of a task, they help each other by observing the task completion.
Another issue that should be further studied within informing science contexts is the time value of information. The purpose of the comments part of the assignment was to encourage collaborative learning. The students deferred their fulfillment of the task until the end of the semester, so no real collaborative discussion occurred. Such collaboration might have been developed if the task was not procrastinated, and therefore the information might have been more valuable.
